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JAXA Science tea'ma

Algorithm developments
Validation studies
Application studies

—> High Lights
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ALGORITHM DEVELOPMENTS
-- DPR, SLH, GSMAP --




—> Details : next presentation by Toshio Iguchi.
New main features of the V6 CSF module by J. Awaka

Reclassification of precipitation type
Bug fix on HIP (Heavy Ice Precipitation)

Resulting change in SLH (latent heating) product
—> Bottom-heavy bias in SLH V05 is mitigated.

R
fr ¥
“'

3000 3200

- t Stratiform

++

Convective

Other

++

P4

B 818 K MEE 1
D84L PRECIPITATION MEASURE



| ﬁew Product

TRMM SLH V7 GPM SLH V05 GPM SLH V06
(19 layers) (80 layers) (80 layers)
18 Q1R Total (V7A) 2014AMJ 18 Q1R Total (VO5A) 2014AMJ 18 Q1R Total (VO6b) 2014AMJ J‘
- o~ - Rab e d ™ AWW g AW ! 'C:':j
1 6 | 1 6 _:? B = 1 6 _:—5) b -
TRMM region TRMM region
141 14 141
121 12 1
101 101
8 8
6 7 6 N { 1 !.' y .
4“ 4' “ l Gﬂ/« % ’
- A et 5. A
605 405 205 £Q 20N 40N 60N O 60s 205 EQ 20N 40N 60N - 60S 405 205 EQ 20N 40N 60N

i
2 2.5 3 3.5 4 4.5

N2 Q1-QR over WPAC warm pool

/A bottom-heavy bias has been reported with
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GPM-Retrieved SLF
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Shallow convection behind the front




GSMaP NRT Gauge Zonal Mean  ByT. Ushio

JAN 2015 JUL 2015 —— GSMAP NRT
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 GSMaP NRT had a large bias, GSMaP Gauge NRT mitigated
the large bias by obtaining model parameters from recent
precipitation data of GSMaP MVK and GSMaP Gauge.



FDEVELOPING THE NEXT-GENERATION GSMAP OVER-LAND ALGORITHM:
COMPARISON BETWEEN GMI SCATTERING BIAS AND KUPR
PRECIPITATION CHARACTERISTICS BY K. AONASHI| gy

Over land, GSMaP scattering bias had high correlation (> 0.54) with Frozen Precipitation Depth (FPD).
GMI scattering retrieval- KuPR surf.precip

In order to reduce the bias, a new scattering algorithm which considers FPD variations has been developed.

To this end, a statistical fitting of the FPD, with JRASS lapse rates and RHs using the SVD methd (FPD_Env

Scattering bias vs. FPD for March — May 2015 Scatter btw GMI scattering retrieval and KuPR precip

(Left) GSMaP scattering bias (mm/day) (Land Ts>20C) (LF) FPD _ENV <3 km (RT) FPD ENV>4 km
(Right) FPD (m) (KuPR precip top — 0C level)
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VALIDATION STUDIES




Ground validation of
winter snow cloud
type classification by

G-PIMMS —-GPM/DPR
match-up case on
February 4, 2018

Blue: stratiform
Pink: convective

Ishikawa Pref. Univ.
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Cause of precipitation echoes above 20 km
Data: 4yr KuNS 05A, 8-42 bins out of 1-49 bins, to avoid the effects of side-lobe clutters
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Feasibility studies on monitoring extreme precipitations By Tomoo Tashima

GSMaP: Detection of Monthly Extreme Precip.

- Over 95t percentile extreme precipitations are detected in
® DeC 2014 Southern Thai, Malaysia, and Ache Region in Indonesia

(left) Monthly Precip GSMaP Gauge NRT (right) Detected Anomalous Precip
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Feasibility studies on monitoring extreme precipitations By T. Tashima

GSMaP: Detection of 5-day Extreme Precipitation
© December 17-21, 2014

e« Dec. 19: Floods in Liau region and Ache region in Indonesia
 Dec. 21: Torrential Rainfall in Yalah, Naratiwart, Sonkler in Thai, Naratiwart. Floods in Saba in Malaysia

« By Dec 23, most rivers in northern Malaysia reached the flood alert level
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Lagged Correlations and Vertical Averaging

Correlation coefficient
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APPLICATION STUDIES




Characteristics of Heavy Ice Precipitation in Extratropical Cyclones

Observed by GPM/DPR (Poster #216, Wednesday, October 10t")
Akiyama, S., S. Shige, M. K. Yamamoto, T. Iguchi, and M. P. Bauer
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mid-latitude cyclone 50°N R
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Future projections of early-summer precipitation characteristics around Japan

combining GPM DPR observation and CMIP5 model large-scale environments

Chie Yokoyama et al. (2018, submitted)
DPR | Classified 3 types of rainfall events around the Baiu front

Normalized frequency (%)
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» Max. Precip. is significantly more intense in organized systems than other two types.
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» Precipitation-environment relationships for 3 types in terms of SST and w500.
—>Using these tables, precipitation of each type is reconstructed with CMIP5 SST&w500.



Future projections in precipitation reconstructed

with CMIP5 SST& w500, using DPR-based Look-up tables

24-model ensemble mean May-July in current (1980-2005) and future (2075-2100) climates
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» Future changes in precip. largely differ among 3 types.
» A northward expansion of organized type precip.=elevated risk of heavier rainfalls in N. Japan




Torrential rainfall event in July 2018, Japan C. Yokoyama et al.

GPM DPR
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Ensemble Data Assimilation System: NICAM-LETKF
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2. Model Parameter Estimation w/ GSMaP
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Further Utilization of GPM/DPR Dr. lkuta (JMA)

Characteristics of DPR observation can not be utilized in
3-D information of hydrometeors the current system
Sensitivity to snow particles

Enhancement of space-borne radar simulator as observation operator

e Space-borne radar simulator

* Simplified to reduce computation cost I‘\?;t/
— Beam: Not-bending "'\
* Ignoring the slant beam path and beam width ‘ I

— Effective particle: Rain, snow and graupel PN
Ignoring cloud water and cloud ice particles ! !
— Size distribution I \

rain and graupel: Exponential distribution A ! !
snow: Exponential + modified gamma distribution I

— Particle type ok

- —

 Non-spherical particle

— Scattering calculation

e LUT ( Lorenz-Mie, DDA)

* Single scattering

@) TURIT Japan Meteorological Agency
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no big difference was found with non-spherical solid particles
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Future Activities

New RA will be submitted in Oct. 2018
We look forward to our further collaborations
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Future projections of early-summer precipitation characteristics around Japan
combining GPM DPR observation and CMIP5 model large-scale environments

Yokoyama et al. (2018, submitted)
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